Materials and Instrumentation
All chemicals were purchased commercially and used without further purification:
Trimethyl-1,3,5-trimesate (TCI), aluminum nitrate (Sigma-Aldrich), 1-Ethyl-3-methylimidazolium dicyanamide (EMIM DCN) (Sigma-Aldrich), 1-ethyl-3-methylimidazolium tetracyanoborate (EMIM TCB) (Merck), nitric acid (TCI) and hydrofluoric acid (46%, Kishida Chemical Co. Ltd).
Powder X-ray diffraction (PXRD) measurements were performed on a Mac Science MXP3 V diffractometer with Ni filtered Cu-Kα radiation (λ = 0.15406 nm) (40 kV, 20 mA).
X-ray photoelectron spectroscopic (XPS) analyses were carried out on a Shimadzu ESCA-3400 X-ray photoelectron spectrometer using an Mg Kα source (10 kV, 10 mA). The sorption isotherms of nitrogen and other gases were measured by using automatic volumetric adsorption equipments BELSORP max and BELSORP mini II, respectively, and the surface areas were calculated using N 2 sorption data in the relative pressure range of 0.05-0.20. The gas sorption measurements for all these carbon materials were performed after preactivation at 120 o C overnight. The pore-size distributions were calculated by nonlocalized density functional theory (NLDFT) using N 2 adsorption isotherms at 77 K.
Elemental (CHN) analyses were performed on CE EA1110 instrument. Transmission electron microscopy (TEM) images and scanning transmission electron microscopy (STEM) images were recorded on Titan3 G2 60-300 (FEI) with an operating voltage of 300 kV. Electron energy loss spectroscopy (EELS) mapping analyses were performed on Quantum ERS (Gatan) inbuilt in Titan3 G2 60-300 (FEI).
Preparation of MIL-100(Al)
Aluminum-based MOF MIL-100(Al) was synthesized following reported procedure in the 
Preparation of C-Samples (C600, C800 and C1000)
The as-synthesised MIL-100(Al) (250 mg) was directly transferred into a ceramic boat and placed in a furnace under Ar flow. The samples were preheated at 200 o C for 12 h, and subsequently carbonized at 1000, 800 and 600 o C for 7 h. After cooling, the resulting black solids were ground into powders, and then washed with HF solutions (20 %) by stirring for 2 days. The black solids were separated by centrifugation and washed with distilled water for several times. After drying under vacuum at 120 o C for overnight, the resulting samples were labeled as CT, where T is the carbonization temperature.
Preparation of NC800
Prior to precursor loading, the as-synthesized MIL-100(Al) (250 mg) was again activated at 
Preparation of BNC800-1 and BNC800-2
Prior to precursor loading, the as-synthesized MIL-100(Al) (250 mg) were again activated at 200 ºC for 12 h to get completely desolvated samples. In an air-tight vessel, the resultant samples were soaked into 1-ethyl-3-methylimidazolium tetracyanoborate (EMIM TCB) (0.25 g for BNC-1 and 0.125 g for BNC-2), and mixed homogeneously by stirring. The S4 samples were preheated at 200 o C for 12 h, and subsequently carbonized at 1000, 800 and 600 o C for 7 h. After cooling, the resulting black solids were ground into powders, and then washed with HF solutions (20 %) by stirring for 2 days. The black solids were separated by centrifugations and washed with distlled water for several times. After drying under vacuum at 120 o C for overnight, the resulting samples were used for further works.
Preparation of carbons directly from ILs
The ionic liquid, 1-ethyl-3-methylimidazolium dicyanamide (EMIM DCN) (or 1-ethyl-3-methylimidazolium tetracyanoborate (EMIM TCB)), was directly transferred into a ceramic boat and placed in furnace under Ar flow. The sample was subsequently carbonized at 800 o C for 7 h. After cooling, the resulting black solid was ground into powder and used for further measurements.
Selectivity measurements
The selectivity (S) for adsorption of CO 2 over N 2 was calculated from the single-component isotherm data. For CO 2 capture, this value typically reports the ratio of the adsorbed amount of CO 2 at 0.15 atm to the adsorbed amount of N 2 at 0.75 atm; the value is normalized for the pressures chosen, according to equation:
where q is the amount adsorbed and P is the relative pressure.
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